States to new challenges. 1 It also emphasized the need for U.S. military forces to maintain the ability to assure allies, dissuade adversaries, deter aggressors, and defeat any adversary, if deterrence were to fail, while modernizing the force and exploiting the revolution in military affairs. 2 The successful addressing of these challenges requires an appreciation of the environment in which U.S. military forces will operate in the twenty first century.
While there is considerable uncertainty in the emerging U.S. security environment, several trends have appeared. First, America's geographic position offers diminishing protection, as the events of 11 September 2001 demonstrated. Second, the United States is not likely to face a peer competitor in the near future. Third, regional powers increasingly have the ability to threaten the stability of regions critical to U.S. interests. Fourth, weak and failing states provide a haven in which non-state actors can operate with impunity to acquire power and military capabilities. Fifth, developing and sustaining regional security arrangements ensures the ability of the United States to operate with its allies in a manner consistent with common interests.
Moreover, there is an increasing diversity in the sources and unpredictability in the locations of conflict. 3 Finally, as influential as these trends, the rapid advancement of military technologies is providing the U.S. military with new tools and capabilities. 4 Meeting the demands of an ever changing strategic context demands that the U.S. 
DEFINING EFFECTS-BASED OPERATIONS

Current discussions of effects-based operations involve various definitions and
descriptions of the concept. According to J9, effects-based operations are "a process for obtaining a desired strategic outcome or effect on the enemy through the synergistic and cumulative application of the full range of military and non-military capabilities at all levels of conflict." Furthermore, an "effect" is the physical, functional, or psychological outcome, event, or consequence that results from specific military or non-military actions. 9 The defining elements in the J9 description include emphasis on effects-based operations as a process, beginning with developing knowledge of the adversary, viewed as a complex adaptive system, the environment, and U.S. capabilities. Knowledge of the enemy will enable the commander to determine the effects he needs to achieve to convince or compel the enemy to change his behavior. The commander's intent plays a central, critical role, in the determination and explicit linking of tactical actions to operational objectives and desired strategic outcomes. Execution of the plan follows, the aim or task being the use of all applicable and available capabilities, including diplomatic, information, military and economic.
The purpose then is to create a coordinated and synergistic operation that will produce the desired effects. 
FIGURE 1 EFFECTS-BASED OPERATIONS CYCLE"
Effects-based operations, according to Air Force Major General David Deptula, a prominent advocate, reflect a fundamental change in the nature of warfare. He asserts that the conduct of warfare has changed from campaigns designed to achieve objectives through sequential attack, to what he describes as, parallel warfare, or simultaneous attack against all the enemy's vital systems.12 In Deptula's concept, prosecuting parallel warfare requires precision weapons, the ability to suppress enemy air defenses, and an operational concept that focuses principally on effects rather than only on aggregate destruction to achieve military objectives.1 3 The operational concept is effects-based operations. Deptula acknowledges that current doctrinal manuals include words about targeting to achieve effects. However, he argues that the present focus is on physical target destruction with little concern for the outcome. This focus on destruction comes from two traditional concepts of war, he argues, annihilation and attrition. 14 Citing Sun Tzu and B.H. Liddell Hart, Deptula advances an alternative concept of warfare based on control-the idea that an enemy organization's ability to operate as desired is ultimately more important than destruction of its military forces. He views destruction as a means to achieve control over an enemy. Destruction then should aim at achieving effects on enemy systems, not necessarily at destroying the system, but preventing its intended use as the adversary desires.1 5 From the Gulf War examples that Deptula offers, one can infer the importance of knowing the enemy, understanding the commander's intent, and achieving the desired effects or outcomes. While he focuses more on selection and employment of means, than on defining effects-based operations, Deptula places the concept at the heart of his study.
He asserts that effects-based operations will achieve desired effects through the successful application of force to gain control of systems on which the enemy relies.
A study done by the Institute for Defense Analyses offers a third interpretation of effectsbased operations. It begins by arguing that effects-based operations rest on an explicit linking of actions to desired strategic outcomes. It is thus about producing desired futures. Moreover, effects-based thinking must under grid the concept by providing a focus on the entire continuum (peace, pre-conflict, conflict, and post conflict), and not just on conflict. '6 Understanding how to think in this manner enables effects-based operations. This study also emphasizes the need to understand and model an adversary as a complex, adaptive system driven by complex human interactions, rather than just collections of physical targets. Therefore, one should be able to focus operations more coherently.' 7 Furthermore, effects-based operations have seven attributes: the need to focus on decision superiority, applicability in peace and war (full-spectrum operations); a focus beyond direct, immediate first-order effects; an understanding of the adversary's systems; the ability of disciplined adaptation, the application of the elements of national power; and the ability of decision-making to adapt rules and assumptions to reality. ' 8 This study also emphasizes that effects-based operations must use a continuous process of analyzing and understanding, planning, executing, assessing, and adapting. Of note, this study places great importance on communications between decision makers at the strategic, operational, and tactical levels and underlines the criticality of "commander's intent" for ensuring focused efforts and effects.1 9 Finally, this work offers that those engaging in effects-based operations must continuously adapt plans, rules, and assumptions to existing reality, in other words, effects based-thinking and operations help the commander to fight the enemy and not the plan.
The above theories of effects-based operations share some common ground. Each starts with an emphasis on the importance of knowledge, knowledge of the enemy, viewed as a complex adaptive system, and knowledge of self. A greater understanding of the enemy enables commanders to think in terms of outcomes expressed through his intent. It allows planners and staffs to determine the tactical actions necessary to accomplish those objectives and desired outcomes. Clearly, the focus is on achieving an effect rather than target destruction. Expression and communication of the commander's intent plays a unifying, focusing and essential role in ensuring the integration and use of available capabilities toinclude elements of national power other than military. Moreover, the commander's intent proves critical to the flexibility and adaptability of the plan, when the situation changes, a crucial acknowledgement of the interactive nature of war.
Finally, continuous situational assessment measures success, or failure in achieving the desired effects against the benchmark of the commander's intent. Given the predominant ideas in these theories, one might produce the following definition: effects-based operations represent the identification and engagement of an enemy's vulnerabilities and strengths in a unified, focused manner, and uses all available assets to produce specific effects consistent with the commander's intent. Potentially then, the concept of effects-based operations can serve as a common conceptual denominator, or language, for executing joint operations in a unified, holistic approach. Having provided a general definition for effects-based operations, this study will examine the historical and theoretical foundation of such operations.
Theoretical and Historical Perspective
As is the case with "new" ideas, theory and history can offer a perspective on the future usefulness and thinking about effects-based operations. Some believe that the concept of conducting effects-based operations is new. However, as this study will show, it is not. History provides many examples of theorists arguing for and commanders planning and executing military operations focused on outcomes, in essence effects-based operations. In fact, one can reach back to antiquity to see that classical theorists advocated the efficacy of combining all elements of power to compel an enemy to do one's will and achieve one's aims.
Sun Tzu, the classical Chinese theorist, emphasized the use of force as a last resort: "... those skilled in war subdue the enemy's army without battle" and "the best policy in war is to take a state intact."2° Michael I. Handel, in "Masters of War" interprets these statements as reflecting Confucian idealism and a belief in the primacy of mental attitudes in human affairs.
Thus Sun Tzu, according to Handel, possessed an idealistic preference for employing all other means short of war, be they political, diplomatic, or economic to compel an enemy to submit. 2 1 Clausewitz, the Prussian theorist, stated that the only way to win wars was the Destruction of the enemy forces is the overriding principle of war, and, so far as positive action is concerned, the principal way to achieve our object. More recent theorists and advocates of effects-based operations emerged in the1920s and 30s.
Among others, they include Guilio Douhet, Admiral Henry E. Eccles, who discussed the need to This then is the object of attack on production, the dislocation and restriction of output from war industry, not primarily the material destruction of plant and stocks.25 . . . The method of attack on production ... demands a detailed and expert knowledge of the enemy's industrial system, of the communications linking the different parts of the system, and of the installation supplying it with power and light. Detailed intelligence about the enemy must be supplemented by expert technical advice from representatives of our own supply and transport services ... 26 Closer to home, the U.S. Army's Air Corps Tactical School gave serious thought to the concept of conducting effects-based operations during the interwar period. Established in 1926, the school functioned in no small measure as a tool for those airmen who sought to develop an independent service.27 However, it did teach its students to think in terms of creating effects
given that "interlaced social, economic, political and military divisions of a nation acquire a state of absolute interdependence during war."28 Furthermore, without entering the debate over the efficacy or proper use of air power, the school underscored the importance of viewing the enemy as a system and creating desired effects against that system, primarily the enemy's will to fight. Its instructors argued that, "the resources of a nation for the waging of war are contained in its social, economic, political, and military systems. Pressure or the threat of 6 pressure, against these systems will break down the morale and cause the defeat of the nation." 2 9 Clearly the Air Corps Tactical School gave much thought to achieving functional, desired effects, with air power in this case, and not only to unfocused material destruction.
More But, while I deplore this necessity daily and cannot bear to see the soldiers swarm as they do through fields and yards ... nothing can end this war but some demonstration of their helplessness ... This Union and its Government must be sustained, at any and every cost; to sustain it, we must war upon and destroy the organized rebel forces,--must cut off their supplies, destroy their communications.. {and} produce among the people of Georgia a thorough conviction of the personal misery which attends war, and the utter helplessness and inability of their "rulers," State or Confederate, to protect them .. If that terror and grief and even want shall help to paralyze their husbands and fathers who are fighting us ... it is mercy in the end. 33 Clearly, Grant and Sherman saw the enemy as a system, rather than the armies as the sole embodiment of the Confederacy. They sought to achieve combined and mutually supporting effects by attacking the enemy's armies, resources, and will.
A We will initially attack into the Iraqi homeland using air power to decapitate his leadership, command and control, and eliminate his ability to reinforce Iraqi ground forces in Kuwait and Southern Iraq. We will then gain undisputed air superiority over Kuwait so that we can subsequently and selectively attack Iraqi ground forces with air power in order to reduce his combat power and destroy reinforcing units. 37 From this commander's intent, emerged six theater objectives: attack Iraqi political/military leadership and command and control; gain and maintain air superiority; sever Iraqi supply lines; destroy chemical, biological, and nuclear capability; destroy Republican Guard forces; and liberate Kuwait city. 38 Clearly, the commander's intent reflected a view of the enemy as a system and the effects desired against that system. According to the planners of the strategic air operation, they employed an effects-based approach towards achieving the stated objectives. Apparently, air planners continually thought through how they could best employ force against enemy systems so that every tactical strike contributed toward achieving a desired effect on the system. Constant monitoring and assessment of the engaged enemy system resulted in some targets on the list going unserviced as an attack achieved the desired effect prior to the exhaustion of the target list.3 9 A good example of this approach comes from the attack of Iraqi air defense sector operations centers. Initially air planners determined that destruction of the facilities would require eight F-117s delivering four 2000 pound bombs against each of the hardened underground facilities. Resource constraints made this approach infeasible. However, planners argued that to achieve the effect desired, the facilities had only to be rendered inoperative. Therefore, complete destruction was not necessary; forcing the operators to abandon the facility and cease operations would achieve the desired effect. This approach reduced the number of required F-1 17s to one per sector operation center, and freed up the reminder of the aircraft to attack other targets. In this case, effects-based thinking and operations produced the most efficient and effective way to employ force, achieve the commander's intent, and increase flexibility and responsiveness, by freeing up scarce assets for use elsewhere. One can see therefore that effects-based thinking and operations are nothing new.
But why does the current debate on effects-based operations appear to center mostly on discussions of air power? Why does it seem that the leading writers and thinkers regarding effects-based operations seem to be primarily airmen? The answer is found in the Army's
AirLand Battle doctrine and the most current joint operations manual Joint Publication 3.0, Doctrine for Joint Operations. AirLand Battle is now the doctrine of the United States Army. It states that the battle against the second echelon forces is equal in importance to the fight with the forces at the front. Thus, the traditional concern of the ground commander with the close-in fight at the forward line of own troops (FLOT) is now inseparable from the deep attack against the enemy follow-on forces. To be able to fight these simultaneous battles, all of the armed services must work in close cooperation and harmony with each other. If we are to find, to delay, to disrupt and kill the enemy force, we will need the combined efforts of the Air-Army team. 40 In its discussions, the 1982 version of Field Manual 100-5 Operations explains that AirLand Battle is:
The Army's basic operational concept is called AirLand Battle doctrine. This doctrine is based upon securing or retaining the initiative and exercising it aggressively to defeat the enemy. Destruction of the opposing force is achieved by throwing the enemy off balance with powerful initial blows from unexpected directions and following up rapidly to prevent his recovery. The best results are obtained with initial blows struck against critical units and areas whose loss will degrade the coherence of enemy operations.
AirLand Battle, thus, contains the key components of effects-based thinking and operations.
Further examination of the doctrine reveals a methodology that enables the idea of creating and achieving desired effects: target value analysis.
The target value analysis process is an adjunct to the Army's current military decisionmaking process, a single, established, and proven analytical process for solving problems. The purpose of the process is to produce an integrated, coordinated, and detailed operational plan.
This process was the cornerstone methodology for the practical application of AirLand Battle and remains so, as "the estimate process" found in "Doctrine for Joint Operations" Joint where and when the commander can selectively apply and maximize his combat power against the enemy to achieve desired effects. Additionally, the process seeks to identify specific enemy activities or events that confirm or deny potential enemy strategies, thereby enabling assessment of friendly desired effects and ultimately, as necessary, adaptation of friendly actions. 
FIGURE 2 TARGETING METHODOLOGY
Current joint doctrine explains this process in much the same manner. It prescribes a six-phase process: the commander determines his objectives, guidance and intent; develops, nominates and prioritizes targets; analyzes friendly capabilities; decides on a course of action;plans and executes the mission; and finally, assesses action taken. 46 If, as this study has proposed, effects-based operations are operations that identify and engage an enemy's vulnerabilities and strengths in a unified, focused manner, using all available assets to produce a specific effect consistent with the commander's intent, then this concept should look very familiar. Certainly it does not look new to practitioners of AirLand Battle doctrine. Because this is the case, the Army is singularly well suited to lead the debate on effects-based operations and may have a fleeting opportunity to shape the conceptual foundation for implementation of Joint Vision 2020. Because the Army has adopted effects-based operations and codified the concept in its AirLand
CONCEPTUAL IMPLICATIONS
Most of the
Battle doctrine, the idea and current debate appear to many as the "same candy bar-different wrapper." There are however, some critical differences between effects-based operations and AirLand Battle's target value analysis methodologies.
Like AirLand Battle doctrine and the enabling methodology of target value analysis, effects-based operations causes practitioners to think in terms of desired outcomes and the importance of using all available assets. The concept of effects-based operations differ in that it places more emphasis on understanding the enemy, and determining the linkages between cause and effect. It also demands a greater capability to assess and adapt to the vagaries and unknowns of warfare. Thus, effects-based operations, as a concept, is a refining and broadening evolution of current Army doctrine. It offers the potential for improving the Army's ability to achieve desired effects through a more holistic and systematic approach to planning, executing, and assessing results of military actions across the entire spectrum of conflict.
AirLand Battle doctrine and the Army's approach to effects-based operations focuses on the concept as the most effective way of applying lethal and non-lethal force to achieve objectives and ultimately the commander's intent. Clearly, this is an attack-based approach that views the opponent as an enemy to be defeated and perhaps destroyed, making it most useful for the upper end of the spectrum of conflict. Effects-based operations lends itself to a broader application-one that encompasses more than just military operations. It incorporates all the applicable elements of national power-diplomatic, economic, military, and information-for a given situation and is relevant across the full spectrum of operations. More so than current Army doctrine, effects-based operations require commanders and staffs to link tactical actions to operational objectives and desired strategic effects. The interrelated focus at every level of command is the achieving of a desired effect commensurate with the commander's intent.
Despite the emphasis on achieving a better understanding of the enemy there are practical limits to knowing an enemies capabilities and intentions. Assuredly, adversaries will react and adapt to actions taken against them. Therefore, commanders and staffs must recognize that uncertainty, friction, and adaptive adversaries may cause friendly actions to trigger additional effects beyond those predicted and anticipated. Rather than trying to eliminate such factors, successful commanders have always accepted them and learned to work through an ambiguous environment and adapt. The strengths of effects-based operations include predicting, controlling, and achieving desired effects and the understanding that that goal is not always achievable. Acknowledging this reality leads to the requirement for adaptation in planning and decision-making. The requirement to adapt, and seize opportunity relies on a thorough understanding of the commander's intent and leader's ability to make decisive and sound decisions that will achieve the desired effect without creating unwanted or unpredicted second and third order effects. However, it is not enough to say U.S. forces will operate in an effects-based way.
Commanders and staffs must think in an effects-based fashion, if they are to operate A key strength of effects-based operations is that it does not focus exclusively on using target destruction to achieve desired effects and outcomes. Moreover, the concept imposes discipline on operational and strategic commanders and staffs, requiring them to focus on linking effects at one level to the achievement of objectives at the next, negating the tendency to concentrate on tactical-level actions. In turn, and despite no few technologists' claims, the aim of the concept is broader than just precision engagement or targeting. Precision engagement of targets is only one tool that might achieve effects. Effects-based operations provide a powerful, 
PRACTICAL CHALLENGES OF IMPLEMENTATION
The differences found in the evolution, refinement and broadening of current doctrine and the conceptual dynamics of effects-based operations will have practical implications for leader training, organizational changes, and training strategies. Implementing effects-based operations as a concept described in this study will provide challenges, all of which are surmountable. Implementing effects-based operations in the Army should prove relatively easy.
However, leading the transition to effects-based operations in the joint community is likely to be problematic and will require a culture change within all the services. Perhaps the most explicit challenge will be to overcome service parochialism and the rejection of the concept due to the "not invented here" prejudice. Changing the culture will take many years as leaders and staffs become familiar with the concept and effects-based thinking becomes inculcated in service and joint educational programs and institutions. Despite AirLand Battle's doctrinal focus on achieving effects, experience has shown that commander's and staffs often focus more on process and destruction vice achieving desired effects. One example serves to illustrate this point.
Recently, the Air Force conducted an exercise called Global Engagement IV that examined, as one goal, effects-based operations. During the exercise, evaluators found that effects-based operations were effective when decision makers and planners stayed focused on its implementation. Unfortunately, it appeared difficult for them to remain focused due primarily to their unfamiliarity with effects-based thinking and processes. This resulted in many of the players reverting to their previous operational experiences, causing them to become distracted by the details and routines of the Air Operations Center. The second difficulty was a tendency to focus on the input part of the process rather than output. Specifically, members concentrated on the mechanics of weapons systems employment almost to the exclusion of other important considerations. They placed little emphasis on the output part of the process, which was aimed at achieving the desired effects. In particular, the functional, systemic, and psychological effects, which were considered critical and key to success during the planning process, were largely ignored during the execution phase of the war game.
7
This Air Force experience and example is not unique. The Army's Battle Command
Training Program, the Training and Doctrine Command's organization responsible for training division, corps, and selective joint commanders and staffs offers similar observations. After action reviews and observations provide a compilation of perceptions common to most Army commanders and staffs. Most exercise observations include the admonition to commanders and staffs to "fight the enemy and not the plan," and for the need to "keep the staff and subordinate commanders focused during the preparation, synchronization, and execution of a plan." Here again one sees the tendency to focus on inputs instead of desired effects and outcomes. Importantly, these same perceptions and observations point out the successes that result when commanders and staffs focus on outcomes and achieving desired effects. The criticality of and benefits from a clear and unifying commander's intent provides the framework and touchstone for the maintenance of focus.
8
The evident utility but inconsistent application of effects-based operations points out the potential power of the concept. To explain fully the promise inherent in effects-based operations will require modifying both Army and joint doctrine. While this chapter proposed a definition of the concept, it is apparent that an agreed upon definition, incorporated into service and joint doctrine, is necessary before the methodology can be of use. The definition offered in this chapter is one of only many extant in the current debate. The crucial point is that the further development of effects-based operations as a joint concept cannot productively proceed without a formally codified definition.
Almost as important as agreeing on a definition is the need to establish a commonly accepted language. The Army has an extensive but not always well-understood language to define effects. A familiar example involves the use of the terms disrupt, delay, limit, and destroy which are so nebulous as to be of little use. 49 understanding of operations will facilitate achievement of the desired effects and ensure rapidity of decisions necessary to successful adaptation. This team of experts, with an awareness of the desired effects, linkages between objectives, and commander's intent, will be able to understand the why of changes in policy goals, which inevitably occur during operations. More importantly, they will be able to adapt to the new realities, given the shared knowledge and cooperation derived from the proposed organizational design. In this instance, the Army is well on its way toward the proposed command and control organizational redesign.
Having experimented with command and control issues connected to digitization and Effects-based operations demands that the Army develop leaders capable of conceptual thinking. They must be able to admit what they do not know, recognize patterns, spend more time in problem identification and determination, and ultimately be adaptable. Educating leaders with these skills will require a shift in training emphasis from process to outcome.
Leaders of tomorrow, employing effects-based operations must train in environments that center on the student, not the instructor, in situations where complexity is maintained, not removed;
checklists and process will remain important but the focus must be on outcomes instead of getting the procedures right.
Of course, there is no substitute for leaders having a complete knowledge of the art and science of military operations. Implementation of effects-based operations will expand the requirement for leaders to develop and maintain, if not expertise, then a minimum competency in areas previously deemed outside the prevue of military leaders. For example, proficiency in politics, domestic and international, culture, diplomacy and economics will prove critical to successful application of effects-based operations. Leaders will rightly focus on being experts in the realm of military art and science while developing the depth of knowledge in other elements of power to effectively employ them to achieve desired effects. Developing future leaders with the right specific and general skills to use effects-based operations will begin from the moment they enter the service. The broader education requirements demanded by this concept are achievable if instilled in leaders beginning with their initial entry into service. Effects-based operations demand that the Army produce leaders able to think and execute conceptually, leaders who focus on outcomes vice process and are able to integrate all elements of national power to achieve desired effects. The Army has an unparalleled familiarity with and understanding of effects-based operations. It is best suited to "show the way" in the development of the concept as a joint common conceptual denominator. This will require moving forward on two fronts simultaneously, one service specific and the other, joint. First, the joint community and the services must agree on a common definition of effects-based operations. Realizing the potential of the concept will require the Army to expand its current "fires centric" notion of effects to a more comprehensive definition such as the one suggested in this chapter. This should be a relatively simple task, given the Army's desire to focus on creating effects with all means available. At the same time an agreed upon definition will require the concurrence of the joint community and subsequent adoption into joint doctrine. Agreeing upon a joint definition will enable the development of joint terms of reference or the language to be used in expanding the concept.
Hampering the debate over effects-based operations is the ambiguity of the language in the many varied descriptions of the concept, each employing unique descriptions and terms of reference. Before going forward, the services must reach consensus in defining effects-based terminology. There is no small amount of danger inherent in this requirement. Without a clear understanding provided by jointly codified terms of reference, development of the concept may deteriorate into service-centric views, ultimately negating the unifying potential of effects-based operations. Toward that end, this paper proposed that effects-based operations are, the identification and engagement of an enemy's vulnerabilities and strengths in a unified, focused manner, and uses all available assets to produce specific effects consistent with the commander's intent. This description provides a start point for the determination of definitions and language that will provide the means to expand and begin the institutionalization of effectsbased operations.
Effects-based operations places a premium on leaders with specific expertise in military art and science and a working knowledge of the characteristics of the other elements of national power. Necessarily, practitioners of the methodology will use conceptual thinking, focused by internalized and well-understood guidance in the form of the commander's intent.
Institutionalizing the training and education of leaders must begin at the outset of their careers and continue for the duration. The same must be true for each service. For the Army, the basic officer leadership course is the place to start. However, service specific training and education alone will not suffice. If the concept is to serve as common to the joint community is must also be taught as part of Joint Professional Military Education. This proven command and control tool, designed to synchronize and integrate fires, air power and ground maneuver-effects is expansible. And, given the evident interests shown by both services in effects-based operations, could serve as a platform for the joint development of the concept as well as needed experimentation.
As with any concept, testing and proving the theory through experimentation, practice and may not be the right organization to lead the Army's effort. As this study has discussed, effectsbased operations represent more than effects created by lethal and non-lethal fires.
Experimentation must examine the process, or the how, of effect-based operations implementation, determination of correct organizational design, and leader skills necessary to successfully execute. The process of target value analysis and the organizational design of the fires and effects coordination center provide a useful departure point.
The Army is uniquely suited to take the lead in the further development of the concept of effects-based operations through a collaborative effort involving all services. The evolutionary, refined, and broadened concept of effects-based operations has large potential to improve our way of employing Army forces and using military power. Finally, it may provide the enabling idea needed to achieve the goals of joint intellectual, operational, organizational, doctrinal and technical integration set out in Joint Vision 2020.
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